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Abstract 
The development of self-compacting concrete using alternative materials is 
expanding in recent years due to the technical and economic benefits of the 
mixture. This study focuses on the structural and compositional behavior of 
sodium hydroxide (NaOH)-activated fly ash based self-compacting concrete 
(SCC). Fly ash was partially replaced with Ordinary Portland Cement from 0–
30%. The tests performed on concrete samples include workability, strength, 
microstructural, and impact resistance. The results showed that activated fly 
ash reduces the heat of the hydration process of the concrete mixture but 
enhances pozzolanic reactions, which led to increased strength properties. The 
addition of activated fly ash modifies the mineralogy of the concrete, as 
evident in strength characteristics. The best performance of the activated fly 
ash based SCC, in terms of strength, was found at 10–15% substitutions, which 
can somewhat reduce the cost of production of SCC and strength 
improvement advantage. 
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